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BcccoxaiiuA irayHHO-MCciejiOBaTC.ibCKiifi kiicthtvt 
no xpeaifNNio CKaaaciiH h eypoBuu pacTBopav 



(54) yCTPOnCTBfl HJIH yCTAHOBKH PACUfHPflEMOm 
XBOCTOBHKA B CKBA/KHHK 



I 

H*06p*teHHe OTHOCHTC* K KfKJUeHWO CKBfl* 

*hh h nptjHBJHatcHO k Mcnaib3oaaiKHio npa 
M3a.ij.uhH npoHKaaeMbix roiacroa a nco6ca 
xe«Mbix CKBa^cHHax m peMoirre oticasHbfx ko- 

•10KH, 

H3BKTHO ycrpofiCTBO ;wa ycraHoaxH pac* 
WHpaeMoro xaocTOBMKa a CKaaacHHe, awjovaio. * 
met 3aKperucHH>K> aepxHtA tjarrwo Ha Tpy- 
6a x a.ib cn\CKa ycTpoficraa a cicaaMHHy no- 
-lyio lUTaNry c nopiUKtM a jiM>KHeA sacra h 
oxaaTbiaaioiuHA nopuxeHb inumup c pacninpH- 
TuieM. ycT3HOB.ieHHb»A aa urratire c ao3M0#t- 
HocTb» nepeueuieHHa 10 

B *tom ycrpoficrac xboctobhk paaMeiuea 
aaa uHnatupoM c pacuukpHTwcM, hto a aaa- 
pHHHhIX CKTyaUHflX Moacer ocjio*hhi> ahkbh- 
Aaamo aaapHft K3-3B ocTaaneHH* a cicaaKHHe 
MBCCHBHOfO tuciHiupa. |S 

Hau&uee &ik3kmm k npejwarae«oMy no 

TBXHHHeCKOA CyiUKOCTH H AOCTMrac.MOMy pc- 

3y^bTaty jnw*ercH ycrpoficrao aa* ycTaHoa*H 
. pacwupacMoro xaocTOBMKa a cxaaacHKe. bkt.*>* 
•javMiee npacoMWHeHHuft k kmohh* rpy6 un« 20 
a-Hiip h pa3McwcM«ufl a cro iicuocth nopmeHb 
co ojtoxom a aepxHeA 4acTa h paciUHpareAeM 
co nrraKroA — a Hn*Hefi sacta [2] 



HeaocraxKOM H^eccTHoro ycrpoActaa hb- 

.1HCTCM C.10*HOCTb TCXHOJIOrHM 3BKperLieHHa 
XBOCTOBHK 3. MT0 CB*3*HO C HeOOXOAHMOCrbK) 

^i* 3 ™? 0 tpy6ax H36biTOHMoro AaaaeHNH 
(120— loO nrc/CM*) pacuiHpeHHH xbocto- 
BMKa f <rro noBbiiuaeT onacHoctb pa6crr h Tpe- 
6yet Hcnaib30BaHMc Ha3eMHoro hctohhmkb -xaa- 
jiCHMg (ue.MtrHTMpoBOMHoro arperaTa k-ih 6ypo- 
aoro Hacoca). 

Ucib H3o6ptTCHHfl — ynpomeHMC TexHaio- 

THH :WXpca*eHKft XBOCTOBllKa. 

3ra ucjib aocTwraercfv t*m, mto uhahhap 
BunMHeH c Kaaa.ia.MH coo6iu«HHa noa- 
nopiuHeaoA no-ioctn c 3aTpy6HbiM npocrpBH* 
ctbom. a nopuieab chbAxcch MexaHM3M0M Ann 
<|MKcauKK cro a mMMHjpe. abinaiHeHHOM a bm- 
iie noAnpywHKeHHoro a oceaoM HanpaanaHaH 

UlTOKa C pBAMBJlbHO riOABHJKHUMH UlBpaMH. 

pa3MecueHHbi.MK a Konbueaux nporoMKax nopui- 
m m iiHJiHHzpa. v 

Ha MepTe^ce »3o6pa^eM o6uihh bha ycTpoA- 
ctbb a pa3pe3c nope* iiana-io* 3aKpeiu)eHKH 

XBOCTOBMKa. K 

yCTpoACTBO BK4K>M«eT UHAHHAp I C KB HB* 

UIT0K0M 5. UlTBHt'OH 6 M paClirHpMTWCM 7 
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S^U^HMjp 1 B HH>KHCa MaCTII BhlTlO.lHCH C KOHL- 
npOTOMKOA 8 H3 BHV'TpCHHCfi UOBCpXKOC- 

fjg* . nopujeHb4 HMecT pa.iHa.ibHo noaaMacHwe 
Jm "~~"\^fif$i*p tnapy 9. luaHUQaeftcr- 
"■ypgjwft nporoMKoA d mw»inApi« 1 
iblnoiHeHHWM c KaibiitBoft.Ka- 
SBjeofr 10 Vi BworynoM II. KflMo.i 3 BuinaiReH 
^tn*t.x*2*a 12;- a pacujiipm-cib 7 cuataeH 
inaHp« fl3/ . '- V 

e^'YuitaifiupoM I h pacuixpHTcacM 7 

fttfHXBOCTOBHK J 4. Ho3HUHH 15 0603Ha- 

„ r^pacwBaeMtrft a TpyCw rpy* jui* paoJmK- 
^anK ropuiHfl 4 co turaHroA H*h paciuHpHTe- 
l^ei 7.'5flin o6.ierMeHMR aaHasCHH* b nopwHe 
^^Iutok 5 ©uaaiKCH c kmhammh 16, 
[rf &$£&w . reputnoauHH uitok* 5 m nopuiMn 4 
l^^n^iyCMOTpcMU ytLioTHHTe.ibHfatc Meaeiirw 17. 
l^^fl^rKjpuiHeBaii noiocTb 18 iin.iiiHjpa I co- 
£f?3$d6uieHa c fpytitfUM, a noanopiuHeaa* nasocrw 
; V3'.' ;l9'.Mepe* KaHa.iu 3 m 2 - c jaTpytauM npo- 



: apaKcraoM. 



pa6oTact c.if.iynuiNM o6pa- 



B nopiutHb 4 maB,iHBJK>T iutok 5 h $hk- 
: cnpy*OT irouapaMM 9 a HMXCHeu naioKeiutH. 

Y&--*.~*Tlo£*J<: VTufO fftOplltCHto 4 flKTAb.l4K>r ft 

l^§.fU65oas«Pfa 



if 



co&MejLaeKi<* uiapos 9 c Koameaoi aaiiaa- 
_ v , r T^i^'wipwwHK nojfipy^antHimft 

-v'tWTOK S CBOHV BWCTVnOVf I t BbUaB»1MBatT uia- 
py 9 B KOClbUCB\M>* KJH3iK) 8 H KM CI*WM 

fiopin^Mh 4 d**fct % «pyorcti othocktmuho uiujima- 
pa 1 Hp* cnwi* ycTpofccTB* a cKaaaowy Tpy- 
<5w He 3aua;sffl»>T a *HjK<iCTbio m/iw *e unav • 
mm MacTKHK*!. B.pen.ibTare vroro jua.ienHt 

B ROARCp^llvBU^ TIO.KKTM 19 pJCTeT M paBKO 

; nup^iCTBTKwecKovy jas.ieHifK> )aTpv6xoro 

CTOlCa 5KH3KOCTM. IIpM JWCTMJfcCHHH MyCHHfaf 
. .yCTBKOBKH \BWT!»«Mka B ipyOtl CtyaCfalMlOT 

rpya !5, ».iu».i:;h;ii : t ihtok 5 b nop- 

ICeHh 4 lip;; >T«)V KO.lt.lif HdH KBHBBKa IG 

uiroKa voHMv: : .a*Tc« c 4>HKcaTopa*iH 9. ata^- 
KMBaevNVH mjivi* t a nopiueii* 4. nocJe 
Hero nopuieHb 4 .leficTBue* pa*»«XTH oaa- 

MMHH B nrcn^UIH^Hiift |*J H HLUlOpiUHCBOft 18 
UCL1<H 7*\ UH.lHHZpB I JMMjKtrTCB BBCpX C UpO- 
TRTMBaHMfM paC !!J ItpHTtMH 7 4*pC? XBOCTOBMK *■ 

14. NopUK'HL 4 cr, I'jTrjHIOfl H H paC'JfMpMa* 



IB 



J5 



^iom 7 aon>K>TCfl ao rex nop, fiona KAxnaH 13 
lie ca.ieT o cexno 12 Kaiia/ia 3, 3thm Aocrnra-* 
eTca HaACMhoe v pa3ofliueHMe TpyfiHoro ^ aa-: 
tpyOiioro npocrpaMCTBa jia c^y^fl^noBp€)Wie- 
hhh yrwoTHMfeflhiiiijI: WMeHT0BU7r>iie 
auHapoM 1 H nopiuHeM 4 > M«^m^i^% 
h uitokom S. Ha srroM JaKaHWHBaeTCJi pacimi* 
peiwe xboctobhkb 14 c ynopoM ero :]a iuuia^p 
I h ycTpoftcTBoTnoAMHMaioT Na cKBakiifiktc; { 
npoTRmaaKHeM pacuiHpHTeAH 7 ^pea'ocTaB- 

UlVlOCfl M8CTb -XBOCTOBHKa I.4.V ?j vMbt^^?^ 

npeA.iojK«HHoe yctpoftcTBO ziifii y^aHOBiw 

paCUlltpgeMbU XBOCT03HKOB B CKBBMCHKaX fIO> 

BaiHT cneT ynpoiueHMA rexKonorHH nyraai *■■ 
MCK,i»qeH«a HcnoribsoBaHHa Ha3e«HNX hctoh- 
hhkos aaaaeaiisi. HanpMMep aeMeHTHpoaoqiiux v 
arperarua, h ROBUUfetIMB ypoBHq TexHMKH 
3onacHocTM pa6or Ha yctve noaiuorrb a^ex- 

THBHOCTb MSaaSHlHH CKB3JKHM. 



0opuyjux iaoOpereniUi 

\. ycrpoAcrBo aaa ycTawoBKH pacujMpneMo- 
ro xBocTOBHka ■ ctnsmac. ummanuiee ppm* 
coeiNKCNHua k KoaoHne tpytf munnap h pas- 
nemeHMufi » ero oaaocin nopoieHb co ujtokom : 
i Mpxiwft Macro if pacumpirrcieM,vco prra&^ '< 

rofi — B HMXCHea HaCTM, QTAUHOKMHteC* TCM. 

nto. c ue^Mo ynpouieHMH TexKaiomH aaicpen- 

.1CMHH KBOCTOBHKa. UK«1»flClp Bfain0.1IICH C KB* 

Ha.ia¥*i xm coo6uicmm« no.titoptum*B<>a no.ioc- 

TH C MTpy6H«» HpOCTpai!CTBOS<. a (K/pigCHb 

CMa6>iceii vexaNM3vo>i xi« 4»HKcau»H via a iin- 
jiKMape. 

2- yctpoHCTBo no n. K vrjutwomeec* tcm. 
mto MexaMmvi ^HKcati)*** nopuiHii aw no.™ en a 
an4e nojnpy>KHKCHHoro h oceaoM HanpaauieHNM 
uiTOKa c pa.iMa.ibiio hcubk^huvh uiapaxM, 
pji^weuK MKuvM a Kuibm-Bua nporomcax nopui- 

KM ft llH.ll'JMpa. 

rkTOHHMXM HH^pxaUMH. 

cpHJiaTue to BHMMdHHe npH. ^xcnepTHse 
llareHT CUIA Nt 3179(68. K.1. 166-14. 
otiy6.iMK« 1965. 

2. €Oil Week., t 17. Sb II. c. 23-32 

(llpOTtlTHfli. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1], 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2], 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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